Introduction
Aromatic polyimides find many applications such as aerospace, microelectronics and information industries due to their excellent thermal stability, high transition temperatures and outstanding mechanical, dielectrical and solvent-resistance properties [1~8] . In recent years, various aerocrafts require materials with high thermal stability by the development of spaceflight technique [9] . It has been reported that rigid chain, e.g., 2,6-benzobisoxazole, in the polymer backbone can increase polymer molecule interaction [10] . Hence, the obtained polymers showed good thermal stability. To our best knowledge, few papers have reported polyimides with benzoxazole groups except for polyimidobenzoxazole (PIBO) materials developed by Dow Chemical Corporation [11] . The PIBO film was observed with less than 2 % weight loss over 4 hs at 460 o C, and the decomposited temperature was about 600 o C in nitrogen atmosphere.
In this paper, three novel aromatic polyimides based on 2,6-Bis(p-aminophenyl)-benzo [1,2-d; 5,4-d'] bisoxazole have been synthesized via a conventional two-stage procedure with a variety of dianhydrides. And the properties of polyimides with different structure were also investigated. (Fig.1.) , the absorption peak of amino protons appeared at 6.019 ppm. The absorption peaks of the aromatic protons assigned to the benzobisoxazole ring appeared at 8.067 ppm, 7.876 ppm, respectively. The absorption peaks that appeared at 7.865, 7.855 ppm and 6.716, 6.694 ppm are assigned to the benzene ring connected with amido. As shown in Fig. 2 ., the characteristic absorption of the amino group showed a pair of N-H stretching bands in the region of 3472-3316 cm -1 and an associated N-H stretching band at 3194 cm The poly(amic acid)s a-c were prepared by adding the dianhydride to the diamine solution, the inherent viscosities of all the poly(amic acid )s are summarized in Table  1 . The inherent viscosoties of the poly(amic acid)s were in the range of 1.18-1.70 dL /g, indicating the formation of high molecular weight. Then the poly(amic acid)s solution was poured onto a glass substrate, further heated up to 300 o C and finally thermally dehydrating to form the polyimide films. PIc produced the flexible film, but PIa and PIb gave brittle films. Possibly due to the structural rigidity, the films embrittled during thermal imidization. PIc afforded a tough and flexible film, due to the flexibility of ether link. IR spectroscopy accomplished structural characterization of the polyimides. The FTIR spectrum of poly(amic acid)s at different treatment temperature is shown in Fig.  3 . The characteristic absorption peaks of the poly(amic acid)s [13] were observed near 2900~3400 cm -1 for N-H and O-H(COOH) groups. The peak at 1660 cm -1 is the absorption of acid carbonyl groups. The corresponding polyimide films were made by pouring poly(amic acid)s onto glass substrate and following thermal imidization. As shown in Fig. 4 , FTIR spectrum of the polyimides exhibited absorptions at 1780 (asym. C=O str.), 1720 (sym. C=O str.), 1380 (C-N str.), 1120 and 740 cm -1 (imide ring deformation) cm -1 associated with the imide structure [14] [15] [16] . The disappearance of amide and carboxyl absorptions indicated a virtually complete conversion of the poly(amic acid) precursor into the polyimide. 
Results and Discussion

Synthesis of monomer and polyimides
Properties of polyimides
The solubilities of all the polyimides in several organic solvents at 3.0% (w/v) are summarized in Table 2 . All the polyimides are not soluble in conventional polar aprotic solvents, such as DMF, NMP, DMAc, DMSO. The poor solubility of polyimides is possibly due to the rigid nature of its diamine moiety. 2,6-bis(p-aminophenyl)-benzo [1,2-d;5,4-d']-bisoxazole has a symmetric structure and 2,6-benzobisoxazole units, which lead to a high crystallinity and the improvement in inflexibility of polymer backbone. The accumulation of the polymer molecule is tight and thereby enlarges the probability of interchain interactions, resulting in the poor solubility of the polyimides. PIb and PIc partially dissolved in conc. sulfuric acid, may be attributed to the presence of flexible aryl ether linkages along the polymer backbone and twisted structure of i-BPDA and thereby lessen the probability of interchain interactions, PIa was not soluble at all, even in conc. sulfuric acid, which may be attributed to the more rigid PMDA. The most important and least reliable factor in the study of heat stable polymers is the measurement or evaluation of thermal stability, which is the main target of this study. Thermogravimetric analysis (TGA), and differential scanning calorimetry (DSC) were used to investigate the thermal properties of these polyimides, and the results are summarized in Table 3 . An attempt was made to estimate the crystallinity of the polyimides by means of Xray diffractograms. Fig. 5 . presents the wide-angle X-ray diffractograms of the polyimide films. It was observed that PIa displayed a strong reflection peaks around 2θ=25º, indicating higher crystallinity. The other polyimides exhibited an amorphous nature. These results could be explained by the presence of ether linkage and twisted i-BPDA inhibited close-packing of the polymer chains, leading to a decrease in crystallinity. And the PIs have high thermal stabilities because of their high crystallinity. As previously mentioned, PIa and PIb were brittle films, their tensile testing could not be carried out. Only PIc could form a flexible film with tensile strength 74.1 MPa, elongation at break 0.54 and initial modulus 13.7 Gpa. . X-ray diffractograms analysis was carried out on XRD-6000 wide X-ray diffractograms instrument .
Monomer synthesis
The 
Polymer synthesis
The general procedure for the preparation of polyimides is illustrated in Scheme 1.
A 100mL three-necked round bottom flask equipped with a Nitrogen gas inlet and stirring arrangement was charged with 1.0000 g (2.924 mmol) of diamine monomer and 1.1870 g (2.982 mmol) of PMDA in 25mL of dried DMAc. Thus, the solid content of the solution was approximately 10 wt.%. The mixture was stirred at the temperature of 3- 
